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Dear Mr. Caton:

RECEl\fE[)

APR 13 1995
FfOERAl COMMUNICATIONS C(IMMmS'OI\!

OFFICE OF SECRHAJU

On April 13, 1995, representatives of Teledesic Corporation ("Teledesic") met
with a Federal Communications Commission ("Commission") representative to discuss matters
related to issues addressed in Teledesic's comments and reply comments in ET Docket No.
94-124 and written ex parte filings in CC Docket No. 92-297. In the course of the meeting,
the attached document, "Designating the 40.5 - 42.5 GHz Band For LMDS And Preserving
The Ka Band For FSS Will Create A Win-Win Situation For Wireless Cable, The Satellite
Industry and Equipment Manufacturers" was distributed and discussed. Teledesic was
represented by Russell Daggatt, President, Larry Williams, Director of External Affairs, and
Janice Obuchowski of Freedom Technologies. The Commission was represented by Regina
Keeney, Chief, Wireless Telecommunications Bureau.

Pursuant to Section 1.1206(a)(l ) of the Commission's Rules, an original and
two copies of this letter and its attachment are enclosed. Copies of this letter are being
provided simultaneously to the Commission representative identified above.

cc: Ms. Regina Keeney
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DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PIlESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SrnJAll0N FOR WIltELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

o GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION INFRASTRUCTURE
AND UNIVERSAL SERVICE OBJECTIVES

o THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND IS
NOT TECHNICALLY FEASIBLE

o DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS WILL
CREATE A WIN-WIN SITUATION FOR WIRELESS CABLE, THE
SATELLITE INDUSTRY, AND EQUIPMENT MANUFACTURERS

o LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO SUCH
OPERATION IN THE Ka BAND

o THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 40.5 - 42.5
GHz LMDS IS TECHNICALLY AND ECONOMICALLY
ACHIEVABLE

o THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR TO
WRC-95



DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

I. GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INPORMATION
INFRASTRUCTURE (ttNIVGII") AND UNIVERSAL SERVICE
OBJECTIVES

o As Viee Presid_t Gore stated, the "••t importot priJlciple" of the
Glebal I.formatioD IDfnltrumre ("GIl") "is to eDsure uDivenal senrice
so that the GIl is available to all memben of our societies."

Traditional wireline technologies are unable to deliver even the most
basic telecommunications services to most of the world.

Many countries, particularly in the developing world, would have a very
limited long distance network and would be virtually cut-off from
international communications were it not for satellites.

Most of the world's citizens will never have access to advanced, digital
broadband information capabilities through a wireline infrastructure.

Outside the urban areas of the United States and other developed
countries, and perhaps a few major cities in the developing world, most
of the world inclu4ing rural and remote portions of the United States
will receive affordable access to advanced information services only
through a satellite-based broadband network.

o P........ the deploymeDt of global, broadbaDd sateRite systems will
e.8re that true uDivenal service is available at affordable prices to aU the
world's citizeDs regardless of geographic location.



Georae Gilder: "no terrestrial system will cover the entire world, or
even the entire U.S., within decades of Teledesic. As soon as it is
deployed, it will profoundly change the geography and topography of
the globe. Suddenly the most remote rural redoubt, beach or mountain
will command computer communications comparable to urban
corporations. The system can make teleconferencing, telecommuting,
telemedecine, and teleschooling possible anywhere. Gone will be the
differences among regions in access to cultural and information
resources. People will be able to live and work where they want rather
than where corporations locate them." Gilder, T~lecosm Ethersphere,
Forbes ASAP, Oct: 10, 1994, at 133, 146 (attached hereto as
Attachment A).

II. THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o In 1971, tile Ka baRd (27.5 - 38.0 GHz .plblks aDd 17.7 - 20.2 GHz
dewaUaks) wu allocated iDternatioDal1y for the Fixed Satellite Service
("FSS").

Office of Science and TechnoloP Policy, Office of the President
("OSTP"): "international frequency allocations support Fixed Satellite
Service (FSS) in this [lithe ka"] band '" Any loss of FSS access to Ka
Band in the U.S. could prevent U.S. industry from aggressively moving
into this band, resulting in the loss of service and manufacturing
markets to overseas competitors. II Letter to Chairman Reed E. Hundt
from Lionel S. Johns, OSTP, at 1 (Dec. 2, 1993) ("0STP Letter").

o Satellte systems are intriDsical1y global iD scope aDd require a global
alIocatioD of spectrum.

The Ka band is the only portion of the spectrum that is suitable for the
deployment of global, interactive broadband satellite systems.

The Ka band is the band that is being used in countries throughout the
world for the deployment of broadband global satellite systems.
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To date, 149 Ka band satellite systems have been advanced
published, are under coordination or have been notified. Of
these, 33 have reached the notification stage and have either been
deployed or are likely to be deployed soon. These satellite
systems have been deployed or proposed by Australia, Belgium,
Canada, the European Space Administration, France, Germany,
Italy, Japan, Russia and the former Soviet Union, the United
Kingdom and the United States.

By the end of 1997, for example, the presumption is that the 33
geostationary satellites presently notified will be brought into
service in the Ka band.

o Satellites refl8ire global alloeatieDI in botll tile IIplillk aDd do".lbIk
fnft.... The loeal ....ltipoiDt diltribution service ("LMDStl) is local
aDd does Dot require a global allocation of spectrum. Therefore, the FCC
has flexibility in locating LMDS.

Huahes Communications Galaxy, Inc. ("Huahes"): "Most other
countries ... have recognized that LMDS systems are quite viable in a
number of other bands and either have proposed one or more of these
other bands or have adopted the 40 GHz for LMDS-type services. II

Hughes Comments, at 12. )

o If tile UDited States fails to preserve the Ka band for broadbaad sateHite
service, U.S. compa.ies will be excl1lded fro.. the global satellite market
and broadband satellite systems will not be deployed.

National Telecommunications and Information Administration ("NTIA"):
"Regulatory actions that substantially limit future FSS developments
could put the United States at odds with the implementation of existing
worldwide allocations, and place U.S. industry at a disadvantage in the
international marketplace. Furthermore, the search for additional FSS
allocations, if a domestic shortfall in usable spectrum occurs, would be
difficult." Letter to Kathleen Levitz, FCC from Richard D. Parlow,
NTIA, at 3-4 (July 20, 1993) ("NTIA Letter").

1. All comments and reply comments cited herein were filed in ET Docket No. 94-124 unless otherwise noted.
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DI. SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND
IS NOT TECHNICALLY FEASIBLE

o III 1993, .....t to a petition by LMDS pI'OpOIIeIIts, the FCC propoIed
to IbCHIIIy its rules to retlesipate the lower 2 GHz of the Ka upHnk band
(i.e., 27.5 - 29.5 GHz) ("the 28 GHz band") to LMDS.

~: At the time of this proceeding, lithe Commission observed that
CellularVision was then serving only about 200 customers and that its
claim to the public interest use of the 28 GHz remained largely
unproven. II FCC Reply to CellularVision Writ of Mandamus, No. 95
1030, at 7.

At the initiation of the 11l1emaking, the FCC recognized "that
redesignation of the point-to-point use of the [28 GHz] band to point-to
multipoint use could stimulate greater use of a band that largely has
lain fallow. II Ru1cJnakj. to AmeS Pan 1 and 21 of the Commiuion's
Rules to Re4esiA* the 27.5 - 29.5 GHz Bawl and to Establish Rules
agl Policies for Local Multipoint Distribution Service, 9 FCC Red
1394 (1994) ("28 GHz Proceeding").

This assumption is no longer valid because there are various proposals
for global satellite use of the Ka band.

o IIecaI.- of serious concerns over whether the propollIed LMDS and FSS
could shift the 28 GHz b_d, the FCC estabIIIhed a Neaotiated
R.......... Committee ("NRMe") in 1994 to determine whetlaer co
r~ sIlarinI of the 28 GHz band between the FSS and the proposed
LMDS w. polI8ibIe. LMDS operations also threatened to interfere with
another FCC initiative, the establishment of mobile satelHte systems.

NBMC: After thoroughly considering and evaluating numerous sharing
proposals, the NRMC concluded that none of the proposed solutions
were IIdeemed feasible by any combination of LMDS and FSS
proponents. II Re.port of the LMDS/FSS 28 GHz Nelotiated
Rulemakina Committee, at 85 (Sept. 23, 1994) ("NBMC Rq!ort").

Bill Luther. NRMC Facilitator: "My conclusion is that the
analysis shows that [FSS and LMDS] sharing is really not
possible. II Committee Fails to Acree on Solution for Satellite
Interference to LMDS, Communications Daily, Sept. 27, 1994,
at 1.
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rITIA: "NTIA believes thit co-channel shatiJig in the same
operating areas between LMDS services and transmitting earth
stations operating in the fIXed-satellite service (FSS) would be
very difficult, requiring technical modifications or limitations to
the LMDS implementation proposals, and will require careful
coordination between stations in the two services." NTIA
Letter, at 1.

NBMC: The results of the engineering analyses demonstrated that the
degree of interference from FSS earth station transmitters into LMDS
receivers is overwhelming and "results from the proposed widespread
distribution of both FSS Earth stations and LMDS receivers throughout
the same geographic area". NRMC RePort, at 85.

o The Suite 12 ad Motorola "shariJII" qreemeBt is in realty a band
..........~Dt and t:IenImIstrates the sheer mapitude of the
interference problem between LMDS and FSS.

During the NRMC, Suite 12 and Motorola signed a private agreement
which provided for the contemporaneous operation in the 28 GHz band
of Motorola's Mobile Satellite Service ("MSS") feeder links and
LMDS.

Despite the claims of Suite 12, the agreement does not provide any
sharing solution between LMDS and MSS feeder links. To the
contrary, the agreement clearly demonstrates the disadvantages of
frequency sharing between LMDS and MSS feeder links (a type of PSS
use).

The Motorola system will only operate two to three MSS feeder link
Earth stations in all of the United States. In these cases, the "sharing"
agreement requires a 75 nautical mile separation of LMDS sites from
the MSS feeder link Earth stations. Even with this limitation it is still
required that the return links accept hannful interference in MSS
frequencies.

Pursuant to the agreement, LMDS sites operating in the 29.1 
29.5 GHz band within a radius of 75 nautical miles of the MSS
feeder link Earth stations are required to accept any interference
caused to them by the MSS feeder link Earth stations. "Views
of NRMC Members Supporting Motorola-Suite 12/CVNY Rule
Proposal in the Form of Their Version of Section VI to Report
of Working Group 2," NRMC/84 (rev. 1), at 13 (Sept. 23,
1994).
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Under the terms of the agreement, bapd KJIDFTIW.ion is
required; Suite 12 is prohibited from operating its subscriber
return links in any portion of the frequency band, i.e., 29. 1 
29.5 OHz, that Motorola has proposed for its feeder links.

o The ".-core stucly" is nothiJIc but a propapada exercise. BeIkore is a
pa1isu in this debate. 11te study was paid for by CeUularVision and
they announced their conclusions at the time the study was commenced.

The "Dellcore study" has not been made publicly available despite
requests for it. Therefore, no one has been able to evaluate it on the
merits.

o In COBtr8lt to LMDS, satellite caB stt.e with the existiDa terrestrial
aIIecadoD iD tile Ka band -- lIxed point-to-point microwave. However,
neitIler FSS nor terrestrial fixed point-te-point microwave can share with
LMDS.

V. DESIGNATING TIlE 40.5 - 42.5 GHz BAND TO LMDS AND
PRESERVING TIlE Ka BAND FOR FSS WILL CREATE A WIN
WIN SITUATION FOil WlltELESS CABLE, TIlE SATELLITE
INDUSTRY, AND EQUIPMENT MANUFACTURERS

o Because co-frectuency sIIariDI of the Ka baod is not possible, UII1eIs other
spectrum is made available for LMDS, the FCC may be forced either to
seament the Ka band between the FSS and LMDS or permit only one of
the services to use the 28 GHz band.

LMDS would provide redundant services to areas of high subscriber
density that already have, or will have, a number of service options
including cable television, direct broadcast satellite, MMDS and video
dialtone, at the expense of providing two-way switched broadband
services to rural and remote parts of the United States and the world
that would otherwise remain unserved.

o PSS .... an international allocation encomp_. both uplillk and
dow1IIInk spec:trum. The Ka band is the 0IIIy currently availalJle
rn...ey INIad allocated internationally to FSS that provides suftident
uplink and downUnk spectrum to operate a global broadband interactive
satellite network.
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o Any ..... eat of the Ka u.... baDd to LMDS would orphaD an equal
• •• fA the Ka dowDIiDk band because dowDIiDk spectrum is useless
wtdaout a matching amount of uplink spectrum.

o Bedt LMDS and the FSS only will ~ able to realize tlleir run poteDdaI if
the senices Ire autllorized to operate in separate bands. PladDg services
in separate b8Dds will allow each to realize its fuB potential without one
COIIIiDI at the expense of the other.

o ET Docket No. 94-124 (tile "above 40 GHz proceeding") provides tile FCC
with the opportunity to break the im,.se on the future use of the Ka
band that presently exists.

o n....... the ••5 - 41.5 GHz '-ad ("41 GHz") bud to LMDS in the
above 40 GHz proceed.tDa IIld praeniDg the Ka bud for FSS will create
a win-win situation for all affected parties.

Preserves the use of the Ka band for global, interactive broadband
satellite systems operating in the FSS.

Maximizes the market opportunities for United States FSS and LMDS
equipment manufacturers and service providers.

Provides LMDS proponents with the amount of spectrum they claim to
require to operate their broadcast-type terrestrial service.

Is consistent with the worldwide allocation of the Ka band for FSS.

Brings the United States into conformance with Europe where spectrum
in the 41 GHz band is allocated for LMDS-type service.

o De....... tile 41 GHz band to LMDS in lieu of the 28 GHz band will
best serve the public interest becaU8e it permits the FCC to accOllBllOdate
bGdl the spectrum. requirements of LMDS and the FSS in separate bands
without adversely affecting the deployment of either sernce.

The U.S. satellite industry will be able to continue to develop Ka band
satellite technologies that are being implemented elsewhere in the world
and are being tested by the National Aeronautics and Space
Administration ("NASA") today in the $1 billion ACTS program.
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Q.SIf: "The proposed allocation to satellite use could diminish
the ACTs investment and deny the U.S. satellite industry the
opportunity to exploit the advantages which this band offers for
satellite communications." OSTP Letter, at 1.

Committee on Science. U.S. House of RepresentAtives ("House
Science Committee"): "A significant national investment of
time and resources would be essentially lost in the event that
LMDS is allocated spectrum in the 27.5 - 29.5 GHz band,
precluding the growth of satellite systems operating over the
United States." Letter to Chairman Reed E. Hundt, FCC, from
Chairman Robert S. Walker and Ranking Democratic Member
George E. Brown, House Science Committee, at 1 (March 6,
1995).

The U.S. LMDS industry will be able to develop in a manner that is
consistent with LMDS systems that are planned for Europe.

Global equipment markets for both satellite and LMDS components will
be fostered by designating the 41 GHz band to LMDS and preserving
the 28 GHz band for satellite services.

~: "Maintaining consistency between U.S. frequency
allocations and the international community will avoid
coordination difficulties and will enable U. S. manufacturers to
compete in their respective markets on a global basis." OSTP
Letter, at 1.

o There is~I support in the record to desipate the 41 GHz band
for LMDS in lieu of the 28 GHz band.

NASA: "Use of the 40.5-42.5 GHz band for LMDS in lieu of
the 27.5-29.5 GHz band would result in a win-win situation for
the American public and American industry." NASA
Comments, at 4.

Hoeina Defense & Space Groyp ("Doeina"): "Authorizing
LMDS at the 41 GHz band would create a "Win-Win" solution
where both services - LMDS and FSS - can coexist." Letter to
Chairman Reed E. Hundt, FCC from e.G. King, Boeing, at 2
(Jan. 9, 1995).

8
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GE American Communications. Inc. ("GE"): "allocating the 40
GHz frequency band to LMDS would lead to the expeditious
offering of both LMDS and Ka-band satellite services." GE
Comments, at 8.

Hushes: "Licensing the 40 GHz band [for LMDS] will provide
an opportunity to allow both the LMDS and the satellite
industries to develop their proposed broadband services without
significantly restricting the operations of either one." Hughes
Comments, at 3.

Martin Marietta S,pIce Groyp ("Martin Marietta"): "licensing of
satellite-incompatible terrestrial services such as LMDS
exclusively in the 40 GHz band, while retaining the 28 GHz
band exclusively for satellite services, would maximize the
overall public benefit by allowing both services to evolve
without mutual hindrance or interference." Martin Marietta
Comments, at 1.

Rockwell International Cor;poration ("RQCkwell"): "Designating
the 40.5 - 42.5 GHz band for LMDS...will allow the fullest
possible implementation of currently proposed LMDS systems
and competitive FSS global broadband satellite systems."
Rockwell Comments, at 5.

Teledesic Corporation ("Teledesic"): "the instant proceeding
provides the FCC with the opportunity to break the impasse in
the proceeding on the future use of the Ka band that presently
exists. Designating the 41 GHz band to LMDS will create a
win..;win situation for all affected parties by providing LMDS
proponents with the amount of spectrum they claim to require to
operate their broadcast-type terrestrial service, while preserving
the use of the Ka band for global, interactive broadband satellite
systems operating in the FSS." Teledesic Comments, at 10.

TRW Inc. ("TRW"): "the Commission has, in the form of the
instant proceeding, the ability to provide a satisfactory answer to
the satellite/terrestrial sharing issues that hangs over the 27.5
29.5 GHz band." TRW Comments, at 4.

9
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VI. LMDS OPERATION IN TIlE 48.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO
SUCH OPERATION IN THE Ka BAND

o In rom.... the tedmkaI aad ecOIIOBIicaI fealiblllty of LMDS at tile Ka
and the 41 GHz bands, the FCC should not employ a spectrally inefftdent
aaaIoI LMDS system architecture as the standard. More eIftdent dfIitaI
LMDS system arcbitectures should be used for the comparison.

Using readily available digital compression techniques (MPEO 2) and
digital modulation techniques, 3 to 8 video channels can be transmitted
in the same bandwidth that is occupied by one FM video channel of the
kind used by CellularVision.

In Europe, a digital form of an LMDS-type service is currently being
developed which can provide approximately 300 channels in 10Hz of
spectrum in the 410Hz band.

Philips Microwave plans to have LMDS-type 410Hz digital equipment
in production quantities by year end 1996.

o Eveu employiDc an anaI01 LMDS system arcbItecture as the staad..d for
COI8parison, the mrqOl'ity of COIIlIIIeIIters have shown that LMDS operation
in the 41 GHz band is tecbnkally and economically comparable to such
operation in tbe 28 GHz band.

DudleY Labs: Dudley Labs, the largest manufacturer of deployed 28
OBz LMDS equipment and who also manufacturers 41 OBz LMDS
equipment, has proposed the movement of 280Hz LMDS to the 41
OBz band as "technically and in a practical sense possible." Dudley
Labs Comments, at 1. Dudley Labs has been "neutral for a long time
but [the FCC rulemaking] has been dragging on. We'd like to see it
resolved because without licenses we're stuck." Pudle.Y Labs PrQPOsal:
Satellite and LMDS React Differently to Latest Spectrum-SIJarig
Pro,posal, Communications Daily, Apr. 3, 1995, at 3 ("Dudley Labs
Proposal Article").

UK Ra4iocommunicatioDS ABney: "by any objective engineering
considerations...what works or can be made to work at 280Hz will
work or can be made to work at 40 OHz... " UK Radiocommunications
Agency Comments, at 1.

10
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M'pSGhuseUs Institute of IeclmoW· LiDcoln Laboratoo' ("Lincoln
I."): "Costs for LMDS equipment at higher bands will be higher.
However... specific components at issue represent a small portion of
overall cost." Dudley Labs Pro.posal Article, at 3.

Hg_ TechnoIoaY Comoration ("Endale"): "Endgate believes that
the 40.5-42.5 GHz band can be used effectively for wideband
services." Endgate Comments, at I.

NASA: "The net effect...would be to create a band at 40.5-42.5 GHz
with virtually the same conditions as. that proposed at 27.51'29.5 GHz.
The same 2 GHz of bandwidth would be established, to be licensed in
the same I,()()() MHZ blocks. The propagation environment at 40 GHz
is similar to that in the nearby 28 GHz band as are the equipment
parameters. Only the name has changed... " NASA Comments, at 4.

QE: "LMDS as a concept is still largely in the development stage.
Accordingly, at this point use of the 40 GHz rather than the 28 GHz
frequency band should require relatively minor design and cost
considerations, in contrast to the major loss of satellite services if
LMDS is permitted to remain at 28 GHz." GE Comments, at 8.

IInY: "even without considering the obstacles that sharing with
satellite providers present, the prospects for terrestrial fiber-optic
quality/quantity wideband services are superior at 40 GHz to the
prospects at 28 GHz." TRW Comments, at 8.

Stanford Telecom: "The 40.5 to 42.5 GHz band can provide
essentially the same performance characteristics that are currently
proposed for typical LMDS systems in the 28 GHz band." Hughes
Comments, Appendix A, Stanford Telecom, Review of the Pro.,OOn
Cbaraderistics in the 28 and 40 GHz Frequency Bands for LMDS
J\Rplications, at 1 (1995).

Te1cdlsic: "LMDS operation in the 41 GHz band is technically
comparable to such operation in the Ka band and is readily achievable
from both a propagation standpoint and an equipment standpoint. "
Teledesic Comments, at 13.

11
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o 41 GHz LMDS will utilize the same cell size, same power levels and same
aotenna as 28 GHz LMDS.

Even assuming an analog system architecture as the standard for
comparison, the engineering analyses establish that a technically viable
41 GHz LMDS system requires-the same number of cells with
comparable performance and costs as a 28 GHz band system.

NASA: "We have shown that a 40 GHz LMDS system can be
constnlcted that requires no more hubs than a system at 28 GHz
without increasing transmitter powers. The CellularVision claim
that 7 times more cells are required at 40 GHz is based upon
hardware performance- assumptions -ahrK·are far below what is
actually achievable at 40 GHz and at a cost which is within 20%
of 28 GHz hardware." NASA Reply Comments, at 13.

QE: "CellularVision can transmit acceptable signals to its
subscribers at 40 GHz without decreasing its cells and increasing
their number, which it can do by augmenting its present plant
with only slight modifications and using transmitters no more
powerful than those shown in its links budget '" Alternatively
.,. by installing two-foot antennas, CellularVision can continue
present quality signals out of three-mile cells." GE Reply
Comments, at 5.

Hymes: "LMDS can be operated at 40 GHz with cell sizes that
are identical to those at 28 GHz and provide essentially the same
grade of service... The CellularVision 28 GHz point design
(including the 3.0 mile cell radius) can be replicated at 40 GHz
at only a 5 to 10 percent additional cost and with only a minor
tradeoff in system availability near the edge of the cell. This
slight decrease in availability with the same size cell means that
LMDS users, at the edge of a cell, could expect service to be
below the optimal level about 1.5 hours more per year at 40
GHz than they could expect at 28 GHz." Hughes Reply
Comments, at 5.

12
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Teledesic: "LMDS operation above 40 GHz will require the
same number of cells as 28 GHz LMDS." CellularVision uses
in its link budgets for 28 GHz versus 41 GHz LMDS three
obvious differences: the transmit power for 50 channels, the
transmit antenna coverage and the receive antenna diameter.
"Collectively, these differences result in penalizing the 41 GHz
system by 7.5 dB. CellularVision uses these biased results to
claim that LMDS systems can only operate with 1.15 mile
radius cells at 41 GHz as opposed to 3 mile radius cells at 28
GHz. This is the basis of their claim that 7 times as many cells
would be required for 41 GHz operation." Teledesic Reply
Comments, Appendix A, Apples-to-Apples Comparison
Demonstrates the Feasibility of LMDS Above 40 GHz, at 2 and
34 ("41 GHz Feasibilinr RCJ)Ort").

Rain losses are manageable at 41 GHz and link availability at the 41
GHz band can be achieved at any location in the United States that is
comparable to 28 GHz.

Tele4esic: "Suite 12 has proposed to provide 99.90% rain
availability in the 28 GHz band ... for identical hub coverage,
for identical transmit power, for identical cell size, and for
identical subscriber antenna diameters, a 41 GHz LMDS System
operating in New York City provides 99.75% rain availability.
This is an inconsequential difference." Teledesic Comments,
Appendix A, LMDS is Feasible in the 40.5 - 42.5 GHz Rand, at
4 (Jan. 25, 1995). "This is better rain availability then Hughes'
commercially successful DIRECTV service [99.7% - 99.8%
versus 99.7%]." 41 GHz Feasibility RCJ)Ort, at 4.

Stanford Telecom: Alternatively, for identical hub coverage,
for identical transmitter power and for identical cell sites, "A
receiver antenna of only about 15 inches will achieve the 99.9%
level with the 3 mile cell size ... In regard to any concern about
the user acceptability of a larger antenna, it must be pointed out
that antennas which are 18 inches in diameter are currently
being marketed for the new "DSS" system in the United States,
and are selling at an extremely fast rate." Hughes Reply
Comments, Exhibit A, Stanford Telecom, Assessment of
Relative Performance and Costs Between LMDS in the 28 GHz
and 40 GHz Bands, at 15 (March I, 1995).

13
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Non-line-of-sight operation, foliage attenuation and rain backscatter are
the same at both frequencies and are not a factor.

NASA: Based on laboratory experiments at NASA Lewis
Research Center to assess the behavior of reflected signals in the
28 GHz to 41 GHz frequency range, NASA "concluded that
performance of an LMDS system operating at 40 GHz would be
substantially the same as operation at 28 GHz." NASA
Comments, at 7-9. Hence, it is not a factor in the selection of
an operating frequency.

11incoln Labs: "Attenuation due to foliage, while high, remains
substantially constant in the frequency range between 20 and 44
GHz." Lincoln Labs Comments, at 3. Therefore, it is not a
factor in the selection of an operating frequency.

Hulhes: Rain backscatter at the 41 GHz band will be lower
than at the 28 GHz band. This will reduce the potential for
backscatter interference into subscriber antennas and provide
better frequency reuse at 41 GHz.

o 41 GHz LMDS equipment is available at costs sIiPtIY hlPer than 28 GHz
LMDS eqldpment; the initial cost increase wiD quiddy cUsappear over
time.

The cost of approximately 90% of the elements of an LMDS system
will not change if LMDS is deployed at 41 GHz. Modulators,
encoders, power supplies, equipment racks, site cost and equipment
required to distribute programming to the hub are identical for both 41
GHz and 28 GHz operation.

Only the RF components will change, i.e., RF portion of hub, hub
transmitter (1WTA or SSPA), hub antenna, subscriber antenna and RF
of subscriber receiver unit.

Lincoln Labs: "the RF components comprise a small part of the
system." Lincoln Labs Comments, at 1.

41 GHz equipment components that will change initially will cost 15%
to 20% more than 28 GHz components.

14
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EMilie: "the 41 GHz equipment initially will cost 15% to 20%
more than the 28 GHz equipment and the differential will

, become insignificant over time in much the same way as the
price differential between C-band and Ka-band systems has
declined." Endgate Comments, at 2.

Lincoln Labs: "the technology e~ to support component
production in [the 40 GHz band] and suppliers could readily
supply components at reasonable, cQst." _Lincolq,lIbi
Comments, at 2. "These costs neea notbe"prom'bititely higher
~~..:. ..a reaso~~ly..ma~~~i£~.~;.~ "*l §UPPOrt
prod1!etion of 41 GJilz comp0Del1ts if jfteiIy iii pWe:!'~1IIcoln
Labs Comments, at 1. "RF equipment cost will be higher but
we believe the higher oolllts will be inCi'ementat""ld. at 4.

HUlhes. Electron Dyumjcs Division: "41 GHz amplifiers
would be....priced approximately 20 percent higher than the
equivalent 28 GHz TWTA." Hughes, Electron Dynamics
Division Comments, at 1.

TInY: "[TRW] can state with conviction that the technology
that would drive LMDS at 28 GHz is not only available for 40
GHz, there is no appreciable cost difference." TRW
Comments, at 7-8.

Cost of millimeter components that are different in a 28 GHz and a 41
GHz system account only for 10% of the total LMDS system cost.

NASA: "Only the TWT used as the hub transmitter and the RF
section of the subscriber receiver will initially cost more at 40
GHz, on the order of 20% for these specific components which
will have little influence on the overall costs to install an LMDS
network." NASA Comments, at 14.

Hu&hes: "LMDS at 40 GHz would cost about 1.05 to 1.1 times
as much as it would at 28 GHz." Hughes Reply Comments, at
5.

The 20% cost differential between the RF components at 28 GHz and
41 GHz translates into a total LMDS system cost differential of only
2%, decreasing to 0% over time.

15



---
VII. THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 41 GHz

LMDS IS TECHNICALLY AND ECONOMICALLY AeBIEVABLE

o In 198, tile United JCinIdom RatIo AaencY selected the 41 GHz band for
an LMDS-type service called multipoint video distribution system
("MVDS"). Tedmical and IicensiBI rules for analog MVDS already have
been adopted in the United Kingdom.

o In 19M, tile European COIIference on Posts ... TeleaJmmUDications
~ that the 41 GHz b8nd be aIIoc8ted to MVDS. 11 European
countries bave allocated tbe 41 GHz band for MVDS and 8 more plan to
do so.

These countries include:

Austria
Croatia
Czech Republic
Denmark
Finland
Gennany
Greece
Hungary
Ireland

Italy
Liechtenstein
Netherlands
Norway
Poland
Sweden
Switzerland
Turkey
United Kingdom

o EurobeII bas been awarded a license to provide MVDS in a portion of
Enlland.

The Eurobell system is divided into approximately 35 cells, with each
cell serving approximately 1,500 homes.

Eurobell plans to use Philips Microwave equipment to deploy MVDS
beginning in early 1996.

Analog 41 GHz MVDS equipment will become available in production
quantities from Philips Microwave and GEe Marconi by August 1995.

Philips Microwave has made a significant investment in 40 GHz
equipment. It has spent approximately 10 man years in
developing the complete MVDS system.

Equipment is based on achieving as much commonality as
possible with existing direct-to-home broadcast satellite front
end receivers and indoor IF demodulator units.

16
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VIII.

41 GHz analog MVDS demonstration equipment is no~ ..available from
Philips Microwave.

GEe Marconi expects to have analog 41 GHz MVDS demonstration
equipment available by June 1995.

41 GHz components are available from a number of suppliers including
Farran Tectmology, Thompson CSF andRACAb'.. ~. ~..

A number of other bids for MVPS franchises were submitted in the
United Kingdom at the end of March 199~. < ;",.~"

o The COlt of 41 GHz MVDS equiPment'iS comparable to the cost of 18 GHz
LMDS equipment.

The estimated cost for a 41 GHz MVDS analog receiver (excluding
indoor set-top box) is $40.00 to $80.00.

The estimated cost for a 41 GHz MVDS analog transmitter station is
$20,000 to $35,000.

U.K. Radio CommupjcationS AJency: "The whole concept of 40 GHz
has been to keep the cost down by utilising existing standard low cost
indoor satellite receiver decoders." U.K. Radiocommunications
Agency Comments, at 4.

o 41 GHz diIita1 MVDS with voice and data retum Unks will be a reality in
the near future.

Digital MVDS is expected to provide 300 channels in 1 GHz.

Philips Microwave expects to have 41 GHz digital equipment available
in production quantities by the end of 1996.

THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR
TOWRC-95

o At tile reeeatly concluded 1995 Conference Prepantory Meeting, foreign
deleptions were critical of the United States for even considering a
domestic terrestrial allocation in a band globally allocated to satellite
services.

17
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o Aay lack of U.S. co••itlBent to preserve eIistial&lobal satellite
.........y uld••tely laamper United States efforts to obtain mucla
.MI........1 allocations for non-postationary satellite systems and MSS
feeder liBb at tlae 1m World Radiocommunication Conference ("WRC
9~").

o Therefore, it is impentive that tile United States conclude the 28 GHz
proeee..... prior to WRC-95. Failure to do so will jeopardize the United
States efl'erts at WRC-95 to seeure an adequate allocation of spectrum for
non-leostadonary satellite systems.

18



AT'T'ACHMENT A

New low earth orbit satellites mark as decisive a break in the history of

space-based communications as the PC represented in the history of com

puting. Pay attention to much-maligned Teledesic. Backed by Craig McCaw

and Bill Gates, it is the only LEO fully focused on serving computers.

"They'll be crowding the skies. ..

.....HUS STEVEN DoRFMAN, president of telecommuni
cations and space operations for GM Hughes-the
colossus of the satellite industry-warned the
world of a new peril in the skies. Planning to
launch 840 satellites in low earth orbits, at an
altitude of some 435 miles, were a gang of cellu

lar phone iocks and computer hackers from Seattle going
under the name of Teledesic. Led by Craig McCaw and
Bill Gates, they were barging onto his turf and threatenmg
to ruin the neIghborhood.

You get the image of the heavens darkening and a new
Ice Age looming as more and more of this low-orbit junk
including a total of some 1,200 satellites from Motorola's
Iridium, Loral-Qualcomm's Globalstar and Teledesic,
among other LEO projects-accumulates in the skies. UltI
mately, from this point of view, you might imagine the
clutter of LEOs eclipsing the geostationary orbit itself, the

Forbes ASAP

so-called Clarke belt, some 21,000 miles farther out.
Named after science-fiction guru Arthur C. Clarke, the
geostationary orbit is the girdle and firmament of the
Hughes empire.

In an article in Wireless magazine in 1945, Clarke fIrst
predtcted that satellites in orbit 22,282 miles 135,860 kilo
metersl above the equator, where the period of revolution IS

':A hours, could maintain a constant elevatIon and angle
trom anv point on Earth. In such a fixed orbIt, a deVlce
LlJuld remain tor decades, receiving SIgnalS from a transmit
ter on the earth and radtating them back across contments.

The Clarke orbit also posed a problem, however-the
lllverse square law for signal power. Signals III space atten
uate III proportion to the square of the dtstance they travel
ThiS means that communications with satellttes 22,000
mdes away typically require large antenna dishes las much
as lO meters widel or megawatts of focused beam power.

Now,. however, a new satellite industry IS emergIng,
hased on gains in computer and microchIp technolol(V



market value of General Motors, Hughes's owner.

,mn"uncmg the expanSIon ot lls Spacewav "ItdIIte ,l st":lTI,

then plann..:d tor \iorth Amenca alone, tll cmer the enllre

glllhe Then, lI1vokmg the absolute prWrItv currentl\

.;r,lntl,J ,.:;eosut!onary systems, Hughes ..lskeJ the FeJer..l]

l:ommUlllcallons Commission to block Teledcslc ..:nmelv

hv ,Is"pllng Spaceway the full iJve gigahertz ot spectntm

IIltem,ltIlll1allv available In the Ka band,

()n ,vlav 27 , Dorfman summoned the upstarts, CrJlg

,\ke,lw and Tcledesic PresiJent Russell Daggatt, to

Hughes heJdLjuarters In Los Angeles lor a talk. Busy with

.\llcrosott-the Redmond, Wash" company that In 1993

temporarIly surpassed the market value of General

\;lowrs-TeleJesic partner Bill Gates did not make the

tnp. But as the epitome of the personal computer mdus

try, hiS presence haunted the scene,

Together with Spaceway chief KeVin McGrath, Dorf-

111.m set OUt to convince the Seattle ventur..:rs to':;]le up

their toolhardy scheme and Instead JOIn with Hughes In

the nine satelhtes 01 Spaceway. Not only could Spacew,II ,

nIne S<ltdlnes cover the entire globe with the S..lme ,erl',

ICc'S that Teledeslc's 11.+0 satellites would pronde, "\',ICe

W,IV could he expanded mcrementally as dem..lnd l'!11en,:nl

Ill:-t lott another Hughes sateUrte. IndeeJ, Spacl:w..lvs ultl

!11,Ite 'iI'stem envls'lged 17 satelhtes. WIth "everl c( 1111 po

ncnt proprtetary to Hughes," as Dortm..ln S..lld. thc'

"ltdlJtes only cost some S150 mdhon apIece BI contr,ht
!11();,t Ilt the 59 hllhon Teledeslc SYstem would h..lll: tll hc'

LILlIlched hdore glohal services could hegIn.

'-.;, lnetheless, the new LEOs m..lrked ..lS deCISive ,1 hrl"lk

111 th..: hlstorv ot .;pace-hased communrcatwns ,j;, the [\

rlI'resented In the hlstorv ot computln.:; . .\l(1rc(1\ l'I

Tcll'll<.::-lC would he the only LEO lully ttJCLhed (111 serlll1';

C(1ll1put..:rs-the tust truly "glohal Internet," .IS .\ Icl:.l \\ ,

"lce preSIdent Tom Alherg depicted It [t hnn,gs ,(',ICC

C(1I11!11UnIC..ltlons at l.lst lOto the .Ige ot UhlqUlt"\l'

1l11uochlp Intelligence, and it bnngs the law llt th..: Imcr"

c(lsm 1I1to space commumcations.

It \OU enloyed the New World ot Wireless Iln the

gn lLmd-wnh Its tlerce hattles hetween communlutl( 'ns

't,mwrds, tl'chmcal geruuses, giant companies, Impe!ll' '\1,
entrepreneurs ,md industrIal POlitiCianS "n thrl'c

C< lnnnent5--mu will rehsh the repnse hundreds ,md l'\ln

th<lus,mJs ut mIles up. Launchm,g Teledeslc, .\lcC.I\\ ,llhl

May 27, Dorfman summoned the upstarts,

McCaw and Daggatt, to Hughes headquarters in Los

Angeles for a talk. Missing was Bill Gates of Microsoft,

a company that in 1993 temporarily surpassed the

GILDER'S TELECOSM

These ,llh,mcD .dlll\\' the use (11 cnmpact hanJsets \\Ith

,mall sm..lrt ,mt..:nnas th..lt c,m track Inw ..:arth (lrhll ',ltd

lites sweepmg ..lcross the skies ..lt a ,penl (It 2:;,()()() klln

meters an hour at a vanet\" <It allltudes between :;O() ,lnJ

1,'+00 kilometers above the l'arth. Rnu,J,lv W limes nl'cm:r

than.:;eostatlonary ,;atdilles, LH Js hnd the lI1verse "juare

law wnrkmg m their tavor, allowing them to ntter ton more

capac ltV, cheapt.:[ and smaller ,mtennas, or s<lme cnlllbma

lion ot hoth Rrl'akmg out <It the Clarke orhlt, thc,;..: sl'S

tems vastlv exp,ll1d thl' tllul av,lllahle [(lom tor spac..:-has..:J

commUlllcatlOns g..:ar.
[t IS mdeed posslhle to "crowd" the Clarke bdt-a rela-

tIVely narrow swath at a

smglc altitude directly

above the eLjuator. But

even thiS swath does

not hecome phl'\ILdIl,,'
C( lI1,gesteu; colhslons ,Ire

no problem. The CLIrke

belt hecomes cruwcleJ

hecause the ,Ihlhtv (It ,mtenn..lS on the pound to dlscnml

nate ~1ll1on,g s,llelllt..:s I" Illmted hv the size ot the ..lntenn,l

SpaCeWcl\' ,md Tl,ledeslc hoth plan to use the Ka h..lnd (It

trequenues, hl'lI\een \' ,':;l,':;..lhertz and 30 glgahert:, or hll

!tons (It cvcles per second. [n thiS hand, reasonahlv SI:..:J

antennas h(, ll'ntt111Ctl'rS Wide C..ln dIstIngUIsh netween

geostatlOnarv s,Itcl Ii tl'S tWt 1 degrees ..lpart. That's some !lOO

111lleS 111 thl' CLlrkc helt Thus no phvslCal crowdmg. Rut It

means th,lt therl' ,Irl' (lnlv cl total 01 ISO Clarkeslors tor 1\..1
hclnJ dl'VIll'S, Il1dudmg unJeslrahle space over (lceans

LEI), h"\\..:ver. can he LILlIlched ..ll1\where hetwlTn thl'

l"Irth', ,lll11(1sphere ,md .J LI\'er ot Int<:m..: raJI..ltH1I1 l,llleJ

the \',lI1 :\.llen Belt. The \'lTV l( lncept (It ([owdm,g hecol11e:

,Ihsurd 111 thl' -JOO-kllometer span 01 elevations ttlr 11101111,':;

orbits th~lt un he 'iOO m<.:t..:rs ,Ip..lrt ur less. Thus the 21
proposc'd (lrhlt,t1 ~'bnes (It TeleJl'slc <lCCUpV a wtal \it 1()

klloml'ters (,t .tltltlld..: ,-\l thiS rate, "'0 or more Tded,,:slc

'iI'stems, C(I!11prbll1g ,( l!11e (,:;.(){)() ",ltellltes, could C(ll11t(lrt

,Ihlv tit 111 \(11'.' Llrth (lrhlts.

,'\;onl'theless, it \\,i', clear that the LEOs, one IV..lV or

,mother, were c[(l\\dm.:; Hu,J,es Hughes comm..lnus ",ltel

Inc ,vstems (1r pn 1ll'US th..lt compete with everv llnl' (1t the

LEOs. Hugh..:s re"p(ll1lkd t(l thl' thre,lt (11 Tcledl'slc hI'



GILDER'S TELECOSM

G,itt:s were t.'xtl'nJm>; hilndwldth abundance from earth
into space. Ohservers. howevcr. often did not likt.' what

thev heard.

Bad Pntss for Two Blnionaires
\ER y ,n llm"" the media IS taken hy the nOt!l m llt

rcchnology as a morahtv talt:. In place llt .I gnp

pmg saga of unJustlv ohscure geniuses ennchmg
the world hv their heroic creativity tn the teeth ot
uncompn:hendmg bureaucrats and plll!t1CWns. the
medIa treat technology ventures as a school tor

scanJaL We have mock exposes of computer hype, monop-
oly, vaporware, Viruses, mfoscams, netporn, secuntles
"fraud" and deviously undocumented software calls. Pun
dits gabble endlessly about the gap vawnmg between the
infonnatlon rich and the infonnation poor, thus consl~mg

themselves undeniably, amId many yawns, ro the latter
category While American market share climbs near 70°\'

in computers, networks, software and leadmg-edge semi
conductors, analysts furrow the hrows of the Atlantic
Monthly With tales of farseemg forel~ teams, spearheJded
hy Visionary government ofhcials, CJptunng the markets ot
Amencan cnwboy capitahsts. They spiel ImplaUSible vams
of rough-minded trJde warnors prvmg open the jaws ot
fapan for Tovs "R" Us, dosmg down VICIOUS Korean ven
dors ot ]nw-pnced dvnamlc RA,'YIs, or hlastmg through hJr
ners tn U.S. telecnm gear m the Tokyo·Osaka corndor.
savmg the Jay for Motorola's slxm-to·he cobwehhed tactn·
nes for anJlog cellular phones,

One of these sagas hegan early thiS year With two Seat·
tle htlhonanes, McCaw and Gates, allegedlv hoardIng
McCaw's slt.:ek vacht and gomg on .In ego tnp. With
McCaw pitching In an early nIckel, and the hoat, and
Gates hOlstmg hIS name as a sail, the two tycoons seemed
to sweep ~Iway from the ~hores ot ratIOnality, as the media
told It, tnto a sea ot microwaves and arsemc. Spmnmg out

T eledeslc to hutld an mtonnamm superhighway m the skv,
they proposed to strew the heavens With 1'1+0 satellites,
plus ~q spares. All would whirl around the world at a
height of 700 kdometers i-+'~; mtlesl, usmg what thev told
the FCC \\ould he some ;00 mtllion gallium arsenIde

rmcrochlps til Issue freljuencles hetween 20 and GO ,I(l,tia
herr: fwm ,ome IHO,OOO phastd·array antennas, The enttre
prolect seemed sutfused with glgahert: and gtgahuc ks
'Were handwidth bulls," savs TeledeSlc PreSident Dai',gatt

In case the hype of the sponsors tailed to keep the sys
tem radIant and aloft, fuelmg It also would he a total llt
12.000 hattenes fed hy thm tllm solar collectors stretchmg
out hehmd the satellltehm.!s" m some UO ,;quan:: kIlo
meters ot gossamer wmgs. Workmg at ~ "() etficlency, these
cells would collel:tlyelv generate 10 megawatts of power,
enough to light a small CIty, hut, so the cntlcs sald, msu!·
flcient to reach Seattle at mIcrowave frequencies in the
ram. IThe Teledeslc trequenCies are readily Jbsorhed hv
water m the aIL I To manage the elahorate mesh ot tast-

13G

racket commUnicatIOns among the -~ltellltC'.. Jnd~r\ lund
termln,tls, the constellatwn would he,n 'O!l1e 2"2tHH)

illlpS \lr mliltons of mstrucuons per _l'Cl mJ. llt radlatll 'n·

hJrJ microprocessors anJ a trillion hvtes or so lit r,IJ·hclrd

K:\.\\ In etlcer, Telt:deslc would he launchmg Into -pace

'lne ot the world's largest and most expensive m~lsslvelv

parallel computer SYstems,

:\t J mere 59 btllion, to he put up hv Interested
Inn:srors, Telcdtslc's lawyers wId the FCC, thl' pncl'
would he a hargam for the U.S. and the world. IBy contrast,
current plans call for 51.1 hillion just to lay fiber tor tnter
acuve TV m California, I But former Motorola. now Kodak,
chId George Fisher-fresh from pondering numbers tor the
apparently Similar Iridium projects-suggested that S~O ht!·
lion for Tdedeslc would be more ltke It. ITeleJeslc had thl'
Improbable result of making Iridium's M-satdltte plan.
greeted tn 1990 WIth much of the scorn now laYlshl'd on
Teledeslc, seem modest.) Just rockeung the H~O satellttl's
Into mhlt was said to entail a successful launch l'H:rv
week for a vear and a half at a tlme when hOlsttng ,atel·
lItes IS sttll a precanous and sometlme thmg.

Even if TeleJeslc succeeded in gettmg the thmgs up,S()
llther SClentlsts suggested, the satdlites would thl'n he
lInpalcd on some 7,000 pieces ot space dt'bns m tht' lho·
,en orhlts. In anv case, so It was wldelv reporteJ, I(j""
would fad every year, some tumhlmg out lit l)rhlt, othe't'
!otnmg the whirl ot litter, where they wlluld fl\· re~ldv til

Impale the remamder of the satellites and the remnant-.. "t

the two hilllOnaires' reputations,
<;urdy these sages know that hy the year 2l)O I. \\ hen

the systems would he up and running, the wllrld \\dl he'
,wlmmmg m tht' hanuwldth of 'mformatlo'l ,uperhlgh·
wavs.' Why supporr thiS lavish launch ot tl'ehnllh,,'\ \\)r ,I

CllmmUniCatlons svstem that would he dwarted hv upctl't1·
lues ctlready demonstrated on the ground:

Summmg up a near-consensus ot cntlcs, jllhn ['Ike'
director of the Federatlon of Amencan SCIentiSts <;1',lce
Pollcv Prolect, declared to the Wall Street It }umal, \.;\ ld
save us. [t's the stupidest thmg I've ever heard ot' ' 1'1'\ l·

\okmg Pike may have heen the llnpns ot the mulU'cltll
IItL' clrchltl'cture In the Star Wars "hnlll~Jnt !',hhk
rr<lgram. Telt:Jcslc's most amazmg achievement t"cLltl'
has heen to displace the Strategic DeknsL' Inltl,It!\ l' J'

1'1 h's peak example 01 stuPlwty.
\\'htle .\\CCaw and Gates could he JISll1h'eJ ,I' t\rll-Il

the satellIte neld, Hu,ghes IS world chamrll >n <;mce I"I) ;

the Cl1mpany has pUt 10 7 communlcat!ons -eltctlltl" lnt"

\}rhlt WIth it) m It)9~, thiS year should he Its hl,l:;ge-t lIef
[n II)I)~, well hetore the Tcledeslc announcement. [)"rtm,1I1

clnnounced the ttrst versIOn of Spacewav-,I SN,O milll' '11

tWll·satelllte system oftenng VOIce, data and \'IJeo 'l't\ Ill.-

clS .I conmhutton to "ltUonnatlon superhl,~w,lvs"

In the 111ldst of all the terrestrial upWelr -urrollnJI:'~

.;uperhlghwaymen .AJ Gore, John ;vtalone ot Tel R,l\lll\ 'Ilel
SIn It h ot Bell AtlantIC and solres \\t (It her tl' Iel) ,mel ,J:' lc

------------_..' ------------
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magnates, however, no one paId much
attention to Hughes.

Then came Gates and McCaw with
Teledesic and claims of 20 millIOn
potential subscribers, two million
simultaneous connections, billion-bit·
per-second "gigalinks," bandwidth on
demand and an array of other features,
all advertised at a cost for Spaceway
type services nearly three times lower
per bit per second. Everyone noticed
Teledesic.

At the end of july, though,
Hughes raised the stakes. With suc
cessful launches under way in China,
Brazil and French Guiana to provide,
exclamation points, Hughes made a
new submission to the FCC, extend
ing Spaceway into a nine-satellite
global system costing $3.2 billion.
McGrath plausibly claimed it could
be in place long before Teledesic and
offer nearly all its functionality at a
third of the price.

Already planned to be in place by
[998, however, were several other LEO
projects, led by Motorola's Iridium and
Loral·Qualcomm's Globalstar. As
mobile phone projects, these systems
could not readily offer servIce at T·j

data rates. But their sponsors promised
availability for simple E-mail, faxes
and paging.

By mid·1994, Motorola seemed to

command the financial momentum.
The company succeeded in raiSing
some $800 million in equity invest
ments from companies around the
globe, including Lockheed and
Raytheon (which would build the
satellites), Great Wall of China and
Khrunichev Enterpnses of RUSSIa
(which together would launch a thud
of them), the Mawand Group of
Saudi Arabia (which pitched in $120
million! and Kyocera, MitSUI and
DDI, which together put up another
$120 million. (Kyocera will bUIld the
dual mode handsets for japan and
DDI will sell and service them.1 On
August 10, an Indian consortium pur·
chased a 5% stake and a seat on the
board for $38 million. Motorola
claimed its share of the equity was
dropping to 28.5%, well on the way
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